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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 1-6 are rejected under 35 U.S.C. 102(e) as being anticipated by Liao et al 
(US 20020163610). 

Reaardina Claim t 

Liao et al discloses Fig. 10a (top arrangements of pixel) the LCD comprising a 
substrate having a plurality of pixels arranged in arrays, each pixel corresponding to a 
liquid crystal cell. Fig. 13A (same embodiment) discloses forming a bump (1015) on at 
least a side of each pixel for controlling inclined directions of liquid crystal molecules 
(shown between the two substrates) of each liquid crystal cell, and forming a concave 
(1013) in each pixel of the substrate for fixing a position of a reverse domain due to the 
different inclined directions of the liquid crystal molecules in each liquid crystal cell. 

Reaardina Claim 2. 

Liao et al discloses (Page 4, [0051]) liquid crystal cell is a liquid crystal cell of an 

LCOS. 

Reaardina Claim 3. 



Application/Control Number: 1 0/709.465 Page 3 

Art Unit: 2871 

Liao et al discloses (Page 4, [0041],[0049]. [0053]) the liquid crystal cell is driven 
by methods comprising dot inversion, frame inversion. 
ReaardinQ Claim 4. 

Liao et al discloses the liquid crystal cell comprises of a twisted nematic. 
Regarding Claim 5. 

Liao et al discloses Fig. 1 3A where the bump (1 025) is positioned on two 
opposite sides of each pixel, and the concave (1013) is positioned halfway between the 
bumps in each pixel. 

Regarding Claim 6. 

Liao et al discloses Fig. 13A each bump (1025) is positioned around each pixel, 
and each concave (1013) is positioned at a symmetrical center of an area 
encompassed by the bump. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/709,465 Page 4 

Art Unit:. 2871 

Claim 7-10,28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liao et al (US 20020163610) in view of IVIatsumoto (US 6624866). 
Regarding Claim 7, 

Liao et al does not disclose the substrate having a bottom layer forming an 
electrode layer on the bottom layer. 

Liao et al does disclose in the prior art (Figure 5B) a frame-plus-bias inversion 
method, which is applied to the display. 

Matsumoto discloses in Figure 9 the substrate (9) having a bottom layer (18) a 
further forming an electrode layer (2) on the bottom layer. 

It would have been obvious to one skilled in the art to modify Liao et al's display 
to include Matsumoto's bottom layer and electrode layer to attain a wide viewing angle. 
(Matsumoto, Column 1 , Row 20-25) 

Regarding Claim 8. 

In addition to Liao et al and Matsumoto disclosed above, Matsumoto further 
discloses (Figure 9) an electrode (2) being positioned underneath the bump (8) and 
corresponding to the bump. 

Regarding Claim 9. 

In addition to Liao et al and Matsumoto disclosed above, Matsumoto further 
discloses (Figure 9) a first substrate (9) having a bottom layer (18) there under and a 
pixel defined thereon (2). 

Liao et al discloses Figure 13A) liquid crystal molecules positioned above 
(molecules between both substrates as shown) the first substrate (under bump) at least 
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a bump (1015) positioned on at least two opposite sides of the pixel of the first substrate 
for controlling inclined directions of the liquid crystal molecules, a concave (1013) 
positioned in the pixel of the first substrate for fixing a position of a reverse domain due 
to the different inclined directions of the liquid crystal molecules above the concave 
(1013), and a second substrate (located above the liquid crystal molecules) positioned 
above the liquid crystal cell. 
Regarding Claim 10. 

In addition to Liao et al and Matsumoto disclosed above, Liao et al further 
discloses (Page 4, [0051]) a liquid crystal cell of LCOS. 
Regarding Claim 28. 

In addition to Liao et al and Matsumoto disclosed above, Liao et al discloses the 
heights of protrusions can be at least 1/5 of cell gap H that is in the ranges from 1/50 to 
1/3. (Pages, [0073]). 

Claim 11-14,16-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liao et al (US 20020163610) and of Matsumoto (US 6624866) in view of Yaniv 
(US 5905557). 

Regarding Claim 11, 

Liao et al and Matsumoto do not teach the bump to be an insulating material. 
Yaniv teaches the use of insulating spacers to provide electrical isolation, (column 4, 
row 20-24) 
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It would have been obvious to one skilled in the art to modify Liao et al's display 
and Matsumoto's bottom layer and electrode layer to include Yaniv's insulating spacers 
to provide electrical isolation. (Yaniv, column 4, row 20-24) 

Regarding Claim 1 2, 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Yaniv further 
discloses (Column 4, Row 30-35) the insulating material made of silicon oxide, silicon 
nitride, and inorganic materials. 

Regarding Claim 13, 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Page 4, [0041],[0049], [0053]) the liquid crystal cell is driven by methods 
comprising dot inversion, frame inversion. 

Regarding Claim 14, 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses the liquid crystal cell comprises of a twisted nematic. (Page 1 , [0009]) 
Regarding Claim 16. 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Figure 1 3A) a bar shaped bump. 
Regarding Claim 1 7, 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Figure 13A) a bump is circular. 
Regarding Claim 18, 
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In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Figure 13A) the concave is bar shaped. 
Regarding Claim 1 9. 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Figure 13A) where the liquid crystal molecules incline from the bump toward 
the concave. 

Regarding Claim 20. 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Liao et al 
discloses (Figure 13A) where the concave fixes a position generated due to contrary 
inclined directions of the liquid crystal molecules close to the concave. 

Regarding Claim 21,22, 

In addition to Liao et al, Matsumoto and Yaniv as disclosed above, Matsumoto 
further discloses (Figure 9) the first substrate (9) has a electrode (2) positioned on the 
bottom layer (18) each electrode being positioned directly underneath the bump (8). 

Claim 15, is rejected under 35 U.S.C. 103(a) as being unpatentable over Liao et 
al (US 20020163610) and of Matsumoto (US 6624866) in view of Yoshimi et al (US 
5245456). 

Liao et al and Matsumoto do not disclose the phase difference ranges from 
150nm to 410nm. 

Yoshimi et al discloses (Column 8, Row 58-62) the phase difference is 400 nm to 
attain improved visibility and recognizability. (Column 3, Row 1-5) 
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It would have been obvious to one skilled in the art to modify Liao et al's display 
and Matsumoto's bottom layer and electrode layer to include Yoshimi et al's phase 
difference range motivated to attain improved visibility and recognizability. (Yoshimi et 
al, Column 3, Row 1-5) 

Claim 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liao et al (US 20020163610) and of Matsumoto (US 6624866) in view of Hisatake et al 
(US 6061 110). 

Reaardina Claim 23, 

Liao et al and Matsumoto do not disclose the bump has a height range from .3 
mu.m to 3. mu.m. 

Hisatake et al discloses (Column 28, row 21-25) the bump having a diameter of 
2.5 mu.m for controlling the space between the first and the second substrates. 
(Column 10, Rows 8-11). 

It would have been obvious to one skilled in the art to modify Liao et al's display 
and Matsumoto's bottom layer and electrode layer to include Hisatake et aYs bump 
dimensions to control the space between the first and the second substrates. (Column 
10, Rows 8-11). 

RepardinQ Claim 24, 

In addition to Liao et al, Matsumoto and Hisatake et al as disclosed above, 
Hisatake et al also discloses the bump has a diameter of 2.5 mu.m which is within the 
width range from .3 mu.m to 20 mu.m. 

Reaardina Claim 25, 
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In addition to Liao et al, Matsumoto and Hisatake et al as disclosed above, 
Hisatake et al also discloses the diameter of the bump to be 2.5 mu.m, thus, the height 
and width of the bump is 2.5 mu.m. the cell gap is the height of the bump because it 

controls the space between the first and the second substrates. So the ratio of the 
height of the cell gap is 1 (shown in Figure 28). 

Claim 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liao et al (US 20020163610) and of Matsumoto (US 6624866) in view of Yamanaka et 
al (US 20020018161). 

Regarding Claim 26, 

Liao et al and Matsumoto do not disclose the concave depth, width and ratio 
ranges. 

Yamanaka et al discloses (Page 20, [0248]) the concave has a depth range of 5 
mu.m. which is in a range from .05 mu.m to 3 mu.m, which provides an electrical 
connection between a pixel electrode and a switching element. (Page 2, [0015].) 

It would have been obvious to one skilled in the art to modify Liao et al's display 
and Matsumoto's bottom layer and electrode layer to include Yamanaka et al concave 
depth range motivated to provide excellent electrical connection between the pixel 
electrode and the switching element. 

Regarding Claim 27, 

In addition to Liao et al, Matsumoto and Yamanaka et al disclosed above, 
Yamanaka et al further discloses (Page 20, [0248]) the width of the concave is 15 
mu.m, which is in the range of .05 mu.m to 20 mu.m. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 



the examiner should be directed to Lucy P. Chien whose telephone number is 571 -272- 
8579. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571)272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Lucy Chien 
Examiner 
Art Unit 2871 
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